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Abstract Eating disorders are relatively rare among the
general population. This review discusses the literature on
the incidence, prevalence and mortality rates of eating dis-
orders. We searched online Medline/Pubmed, Embase and
PsycINFO databases for articles published in English using
several keyterms relating to eating disorders and epidemiol-
ogy. Anorexia nervosa is relatively common among young
women. While the overall incidence rate remained stable
over the past decades, there has been an increase in the high
risk-group of 15-19 year old girls. It is unclear whether this
reflects earlier detection of anorexia nervosa cases or an
earlier age at onset. The occurrence of bulimia nervosa
might have decreased since the early nineties of the last
century. All eating disorders have an elevated mortality risk;
anorexia nervosa the most striking. Compared with the other
eating disorders, binge eating disorder is more common
among males and older individuals.
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Introduction

Epidemiological studies provide information about the oc-
currence of disorders and trends in the frequency of disor-
ders over time. For epidemiological studies on eating
disorders there are some methodological issues. Eating dis-
orders are relatively rare among the general population and
patients tend to deny or conceal their illness and avoid
professional help. This makes community studies costly
and ineffective. Therefore, many epidemiological studies
use psychiatric case registers or medical records from hos-
pitals in a circumscribed area. This type of study will un-
derestimate the occurrence of eating disorders in the general
population, because not all patients will be detected by their
general practitioner or referred to the hospital or mental
health care. Furthermore, differences in rates over time
could be due to improved case detection, increased public
awareness leading to earlier detection and wider availability
of treatment services, instead of a true increase in occur-
rence [1, 2].

Anorexia nervosa (AN) and bulimia nervosa (BN) are the
two specified eating disorders according to the Diagnostic
and Statistical Manual of Mental Disorders Fourth Edition
(DSM-1V). However, the most common eating disorder
diagnosis in either clinical and community samples is the
rest category ‘eating disorder not otherwise specified’
(EDNOS) [3-7]. EDNOS is a heterogeneous, not well de-
fined group of eating disorders and includes partial syn-
dromes of AN and BN, purging disorder and binge eating
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disorder (BED). A comprehensive meta-analysis of 125
studies suggests that EDNOS is associated with substan-
tial psychological and physiological morbidity, compa-
rable with the specified eating disorders [8]. In 2013 the
fifth edition of the DSM is scheduled to appear, includ-
ing a thoroughly revised eating disorder section. A
major goal is to reduce the size of the EDNOS-
category. To achieve this goal the criteria for AN and
BN will be broadened [9, 10] and BED will be added
as a specific eating disorder. The decision to make BED
a separate diagnosis is partly informed by epidemiolog-
ical data supporting the construct validity of BED. BED
differs from AN and BN in terms of age at onset,
gender and racial distribution, psychiatric comorbidity
and association with obesity. BED is often seen in
obese individuals, but is distinct from obesity per se
regarding levels of psychopathology, weight- and shape
concerns and quality of life [11]. BED aggregates
strongly in families independently of obesity, which
may reflect genetic influences [12, 13].

In this review we will describe the epidemiology of
AN, BN, EDNOS and BED according to DSM-IV and —
if available — to the proposed DSM-5-criteria. The pro-
posed changes in DSM-5 diagnostic criteria will alter the
coverage of the diagnostic categories and thus their dis-
ease frequencies as well. Some studies used both a
narrow and a broad or partial definition of AN, including
DSM-IV AN with or without amenorrhea and ICD-10
atypical AN [14-16]. These broad or partial definitions
of AN are in line with the proposed DSM-5-criteria for
AN and will be referred to as ‘broad AN’ throughout this
review [9]. In a Finnish study of female twins, the 5-year
clinical recovery rates of AN and broad AN were almost
the same; i.e. 66.8 % and 69.1 % respectively, providing
evidence for the validity of broad AN [14]. Definitions
of each epidemiological measure are provided at the
respective paragraphs.

This article is based on research publications on the
epidemiology of eating disorders and updates our previous
reviews, with special emphasis on studies published in the
last three years [2, 17-19].

Method

We searched online Medline/Pubmed, Embase and PsycINFO
databases using several keyterms relating to eating dis-
orders and epidemiology. The reference lists of the
articles found were checked for any additional articles
missed by the database search. This review is limited to
articles published in English, describing the basic epide-
miological parameters incidence, prevalence and mortal-
ity rates.

Incidence

The incidence rate is the number of new cases of a disorder
in the population over a specified period. The incidence rate
of eating disorders is commonly expressed in terms of per
100 000 persons per year (person-years). The study of new
cases provides clues to etiology.

Anorexia Nervosa

Community studies assessing the incidence of eating
disorders are scarce. Keski-Rahkonen and colleagues
conducted a large community study to quantify the
incidence of AN, yielding an incidence rate of 270 per
100 000 person-years in 15-19 year old Finnish female
twins during 1990-1998 [14, 19]. The incidence rate of
broad AN was 490 per 100 000 person-years in the
same group [14]. A much higher incidence rate of
1204 per 100 000 person-years (95 % confidence inter-
val (CI): 652-2181) for broad AN in females aged 15—
18 was found in another Finnish study of a relatively
small sample of 595 adolescents [20]. The high inci-
dence rate might be explained by the small sample size
limiting statistical power and a very broad definition of
AN used in this study, including subjects with an age-
adjusted body mass index (BMI) up to 19, without
explicitly stating that weight loss of at least 15 % had
to be present. Community rates are much higher than
incidence rates derived from primary care and medical
records [1, 21], reflecting the selection filters that form
the pathway to (psychiatric) care [22].

Incidence rates derived from general practices represent
eating disorders at the earliest stage of detection by the
health care system. Currin and colleagues [23] searched
the General Practice Research Database in the UK for new
cases of AN between 1994 and 2000 and compared their
data with the findings of a similar study for 1988—1993 [24].
The age-adjusted and sex-adjusted incidence rate of AN
remained stable over the two study periods: In 2000 it was
4.7 (95 % CI: 3.6-5.8) per 100 000 person-years, compared
with 4.2 (95 % CI: 3.4-5.0) per 100 000 person-years in
1993. In the Netherlands the overall incidence rate of AN
ascertained by general practitioners in a large representative
sample of the Dutch population remained stable as well. In
1995-1999 it was 7.7 (95 % CI: 5.9-10.0) per 100 000
person-years, practically the same as the rate of 7.4 per
100 000 person-years in 1985-1989 [1]. Incidence rates
are highest for females aged 15-19 years. They constitute
approximately 40 % of all cases, resulting in an incidence
rate of 109.2 per 100 000 15—19 year old girls per year in
1995-1999 [1]. The incidence of AN among males was less
than 1 per 100 000 person-years in general practices in the
Netherlands and the UK [1, 23]. AN does occur among
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children <13 years of age, but is relatively rare [1, 23].
Three studies used a national Paediatric Surveillance System
to identify new cases of early-onset eating disorders present-
ing to pediatricians [25+, 26+, 27]. In Canada, the incidence
rate of early-onset restrictive eating disorders diagnosed by
pediatricians was 2.6 (95 % CI: 2.1-3.2) per 100 000 person-
years in children aged 5 to 12 years [25¢]; in Australia it was
1.4 (95 % CI: 1.1-1.7) per 100 000 person-years in 5—13 year
old children [27]. In the Canadian study 62 % of new
restrictive eating disorder cases met criteria for AN [25¢].
Of the Australian pediatric inpatients with a newly diag-
nosed restrictive eating disorder only 37 % could be classi-
fied as AN, although 61 % had life-threatening
complications of malnutrition [27]. In British pediatric and
psychiatric care an overall incidence rate of 1.1 per 100 000
person-years for AN was found among children <13 years
of age [26°]. Among middle aged and elderly women AN is
relatively rare as well [28—30]. In a Spanish population-based
study using the Public Health Registry to identify eating
disorder cases diagnosed by mental health professionals,
new cases of AN were found among women over 45 years
of age, constituting 64 % of all new eating disorder diagnoses
in this age-group [31]. It is unknown whether this reflects late
detection or late age at onset.

The question of whether the incidence of AN is on
the rise has been under debate. Longterm epidemiolog-
ical studies are sensitive to minor changes in the abso-
lute incidence numbers and in the methods used, for
example, variations in registration policy, demographic
differences between the populations, faulty inclusion of
readmissions, the specific methods of detection used or
the availability of services [18, 32].

In a meta-analysis of the incidence of AN in mental
health care, various studies in northern Europe were com-
bined (see figure 1). Until the 1970s, there was an in-
crease of the registered incidence of AN in Europe.
Since 1970, the incidence of AN in Europe seems to
have been rather stable [1, 18, 33, 34]. In Switzerland
the incidence of severe AN in females was studied in a
geographically defined region using the same methodol-
ogy from 1956 to 1995. The incidence of severe AN
requiring hospital admission rose significantly during
the 1960s and 1970s and reached a plateau of around
1.2 per 100 000 person-years thereafter [21].

In the Netherlands from the 1980s up to now general
practitioners have registered new cases with an eating dis-
order in a representative sample of the Dutch population.
While the overall incidence of AN was stable around 7 per
100 000 person-years, the incidence in 15-19 year old girls
increased significantly from 56.4 per 100 000 person-years
in 1985-1989 to 109.2 per 100 000 person-years in 1995—
1999 [1]. This is in line with an Italian study examining age
at onset of AN in a large sample of 1,666 patients referred to
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an eating disorders outpatient unit between 1985 and 2008.
Patients referred in more recent years had an earlier age at
onset [35¢]. In Rochester, MN, USA, the age-adjusted inci-
dence rates of AN showed a significant linear increasing trend
only in females aged 15-24 years from 19351989 [36].

Bulimia Nervosa

Only a few incidence studies of BN have been con-
ducted. In the community study of the 1975-1979 birth
cohorts of female Finnish twins the incidence rate of
BN was 200 per 100 000 person-years at the peak age
of incidence, 16-20 years [37¢°]. A broader definition
of BN was examined as well. When symptom frequency
was relaxed to once a week, in concordance with the
proposed DSM-5-criteria [10], the peak incidence rate of
broad BN was 300 per 100 000 person-years in 16—
20 year old females [37¢¢]. Isomaa and colleagues found
an incidence rate of 438 (95 % CI: 132—-1175) per 100
000 person-years in 15—18 year old Finnish females for
another broad definition of BN, including subjects who
fulfilled all but one of the criteria for BN [20] .

According to the nation-wide primary care study in the
Netherlands, the overall incidence rate of BN tended to
decrease from 8.6 per 100 000 person-years in 1985-1989
to 6.1 per 100 000 person-years in 1995-1999 [1]. In a
primary-care study from the UK, the overall age- and sex-
adjusted incidence rate of BN decreased during the second
half of the 1990s from 12.2 per 100 000 person-years in
1993 to 6.6 per 100 000 person-years in 2000. However, the
incidence rate of BN in women aged 10—19 years remained
relatively stable around 40 per 100 000 person-years in 1993
as well as in 2000 [23].

Several studies suggest that age at onset of BN is de-
creasing. In a sample of 793 Italian BN patients referred to
an eating disorders outpatient unit between 1985 and 2008,
subjects born in 1970-1972 had a mean age at onset of
18.5 years, compared to 17.1 years in subjects born between
1979-1981 [35¢]. In the Dutch primary care study the high
risk group of BN shifted from 25-29 year old females in
1985-1989 to 15-24 year old females in 1995-1999 [1]. It
is unclear whether this reflects a true earlier age at onset or
rather earlier detection of BN cases.

Eating Disorder Not Otherwise Specified and Binge Eating
Disorder

Epidemiological studies on EDNOS are sparse, because of
its heterogeneity and undefined operational criteria, except
for BED, for which in DSM-IV research criteria were for-
mulated. In a Spanish population-based study using the
Public Health Registry to identify eating disorder cases
diagnosed by mental health professionals, the incidence rate
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of EDNOS was 6.5 (95 % CI: 4.8-7.9) per 100 000 inhab-
itants per year [31]. A British national surveillance study of
newly diagnosed eating disorders in pediatric and psychiat-
ric care found an incidence rate of 1.2 per 100 000 person-
years for EDNOS among children <13 years [26¢]. To our
knowledge no incidence studies on BED yet exist. Binge
eating as a disordered eating behavior or symptom is quite
common among adolescents: In a longitudinal study of a
large cohort of US adolescents, the incidence rate for binge
eating was 10.1 per 1000 person-years among females and
6.6 per 1000 person-years among males (both sexes >
14 years), which translates into 1010 per 100 000 person-
years and 660 per 100 000 person-years among female and
male adolescents, respectively [38].

Prevalence

The prevalence can be expressed as point prevalence, one-
year prevalence rate and lifetime prevalence. The point
prevalence is the prevalence at a specific point in time,
e.g. January 1 of a specific year. The one-year prevalence
rate is the point prevalence plus annual incidence rate (the
number of new cases in the following year). The lifetime
prevalence is the proportion of people that had the disorder
at any point in their life. The prevalence is the most useful
measure for planning health care facilities, as it indicates the
demand for care. Case detection through a two-stage screen-
ing approach is the standard procedure to estimate the prev-
alence of eating disorders [2, 39]. In the first stage a large
population is screened for the likelihood of an eating disor-
der by means of a screening questionnaire that identifies an
at-risk group. In the second stage definite cases in the at-risk
group are established on the basis of a personal interview.
Problems associated with this type of study are poor
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response rates, sensitivity of the screening instrument and
the restricted size of the groups interviewed [40]. To cir-
cumvent this last problem several studies use a structured
interview such as the Composite International Diagnostic
Interview (CIDI), usually administered by lay-interviewers,
to assess the prevalence of eating disorders in a large pop-
ulation sample.

Anorexia Nervosa

The lifetime prevalence of AN and broad AN has been
assessed in three large population-based cohort studies of
twins [14-16]. In Sweden, it was 1.2 % (AN) and 2.4 %
(broad AN) in the largest twin study of women from the
1935-1958 birth cohorts [16]. In an Australian study of
female twins aged 28-39 years, the lifetime prevalence of
AN was 1.9 % and of broad AN 4.3 % [15]. The lifetime
prevalence of AN was 2.2 % and of broad AN 4.2 % in a
large sample of women from the 1975-1979 birth cohorts of
Finnish twins [14]. In men from the same birth cohort the
lifetime prevalence of AN was 0.24 % [41].

Stice and colleagues followed a relatively small sample
of 496 adolescent girls over an 8-year period from early
adolescence into young adulthood, administering annual
diagnostic interviews. They found a lifetime prevalence by
age 20 years of 0.6 % for AN and 2.0 % for broad AN [42].
In Portugal, the point prevalence of AN among adolescent
girls was 0.39 % and of broad AN 0.64 % [6]. In an
Australian population-based sample of 1,597 14-year old
boys and girls, only one case of AN was identified by means
of a self-report eating disorder screening questionnaire; four
other subjects met partial criteria for AN [43].

Prevalences of AN estimated with two-stage procedures
varied from 0 to 0.9 % with an average point prevalence of
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0.29 % in young females [2]. In a meta-analysis [2], the one-
year prevalence rate per 100 000 young females was com-
puted at different levels of care (Table 1).

Using two-stage studies of community samples and esti-
mates of the incidence, the one-year prevalence rate of AN
in the community was calculated as 370 per 100 000 young
females. One can conclude from table 1 that the majority of
patients with AN in the community do not enter the mental
healthcare system [18].

Several studies used the CIDI to estimate the lifetime
prevalence of AN in large population samples [45, 46ee,
47e+]. Both in a nationally representative survey of the US
household population [45] and in a population-based study
in six European countries [46¢¢], the lifetime prevalence of
AN was 0.9 % among adult females. In the US study it was
0.3 % among males [45], while in the European study not a
single male case of AN was found [46¢¢]. In a large repre-
sentative sample of US adolescents the lifetime prevalence
of AN was 0.3 % in 13—18 year old females as well as males
[47¢¢]. The female-to-male ratio in these studies is consid-
erably lower than the 10:1 ratio found in the Finnish twin
study and as reported in previous reviews [2, 14, 41], which
could be due to differences in methodology and small
numbers of cases with eating disorders [45, 47++]. However,
despite this restriction many recent community-based stud-
ies have found that AN is more common among males than
previously thought. AN may be even more frequently
underdetected in males than in females [19].

A large study of Swedish twins born during the period
1935-1958 documented a higher prevalence of AN in both
male and female participants born after 1945 than those born
before 1945 [16].

Bulimia Nervosa

The generally accepted point prevalence of BN from two-
stage studies is about 1 % among young females [2, 40].
Keski-Rahkonen and colleagues found a lifetime prevalence
of 1.7 % for BN in women from the 19751979 birth cohorts
of Finnish twins [37+¢]. When symptom frequency was re-
laxed to once a week, in concordance with the proposed

Table 1 Estimates of one-year prevalence rates per 100 000 young
females at different levels of care

Level of morbidity Anorexia nervosa Bulimia nervosa®

Community 370 1000
Primary care 160 150
Mental health care 127 75

?Based on a meta-analysis of Hoek and van Hoeken in 2003 and
corrected for more recent findings of a decrease in point prevalence
[44] and incidence [1] of BN
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DSM-5-criteria, the lifetime prevalence rose to 2.3 % in
women [37¢°]. In an Australian twin cohort of women aged
28-39 years, a lifetime prevalence of BN of 2.9 % was found
[15]. According to US [45] and European [46¢¢] large scale
two-stage studies of the population the lifetime prevalence of
BN, assessed with the CIDI, varied between 0.9 and 1.5 %
among women and between 0.1 % and 0.5 % among men.
Marques and colleagues compared the prevalence of BN
across nationally representative samples of ethnic groups in
the US. BN was more prevalent among Latinos and African
Americans than non-Latino whites. Lifetime prevalences
ranged from 0.51 % (non-Latino whites ) to 2.0 % (Latinos)
[48]. In a recent study of a nationally representative sample of
US adolescents, a lifetime prevalence of BN of 1.3 % and
0.5 % was found among 13—18 year old females and males,
respectively [47¢]. In a US sample of 496 adolescent females,
followed for 8 years, a lifetime prevalence of 1.6 % for BN
was found at age 20 years [42]. An Australian population-
based study of 1,597 14-year old adolescents reported 9 cases
of BN, translating into a point prevalence of 0.6 % [43].

Trace and colleagues assessed the impact of reducing the
binge eating frequency on the lifetime prevalence of BN in a
large population sample of female Swedish twins. The life-
time prevalence of BN increased from 1.2 % for a minimum
of 8 binges per month (DSM-IV) to 1.6 % for at least 4
binges per month (proposal DSM-5) [49].

The decrease in occurrence of BN over time found in the
incidence studies is supported by a US study of university
students in which the point prevalence of BN among women
significantly decreased from 4.2 % in 1982, to 1.3 % in
1992 and 1.7 % in 2002 [44]. In another US study among
female students the point-prevalence of probable cases of
BN remained relatively stable between 1990 and 2004 [50].

Eating Disorder Not Otherwise Specified and Binge Eating
Disorder

Often used diagnostic interviews to estimate the prevalence
of eating disorders, like the CIDI and the Structured Clinical
Interview for DSM disorders (SCID) do not cover EDNOS.
In recent studies that used the CIDI alterations have been
made to include subthreshold AN [47¢¢] and BED [ 45, 46¢e,
47e]. Researchers have operationalized EDNOS in different
ways; reported prevalences are therefore difficult to com-
pare and in community studies the use of limited definitions
will underestimate the true prevalence of eating pathology
that could be classified as EDNOS [8]. The point prevalence
of EDNOS in a nation-wide community sample of young
females was 2.4 % [6].

The lifetime prevalence of BED has been assessed in large
population samples in the US [45, 47+¢] and Europe [46°¢]. In
six European countries it was 1.9 % for women and 0.3 % for
men [46°]. In the US higher lifetime prevalences were found
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among adults (women 3.5 %; men 2.0 %) and among 13—
18 year old adolescents (girls 2.3 %; boys 0.8 %) [45, 47¢¢].
The US researchers used a duration criterium of only three
months instead of the six months DSM-IV research criteria
require, which might partly explain the higher percentages.
Hudson and colleagues examined data from a non-clinical
sample to estimate how much the prevalence of BED will
increase under the proposed DSM-5-criteria that relax the
requiremens for the frequency (from two per week to one
per week) and duration of binges (from six to three months).
They extrapolated their findings to the results of the afore-
mentioned study of the US household population and estimat-
ed that the lifetime prevalence of BED would increase with an
additional 0.1 % to 3.6 % in women and 2.1 % in men [51]. In
a study of a large sample of adult Swedish female twins, a
relatively low lifetime prevalence of 0.17 % for BED was
found, which rose to 0.35 % when DSM-5 criteria were
applied [49].

Mortality

One could describe the mortality rate as an incidence rate in
which the event being measured is death [52]. Mortality
rates are often used as one of the indicators of illness
severity. The standard measures for mortality are the crude
mortality rate (CMR) and the standardized mortality ratio
(SMR). The CMR is the number of deaths within the study
population over a specified period. The SMR is the ratio of
observed deaths in the study population to expected deaths
in the population of origin [18, 19, 52].

Anorexia Nervosa

In a meta-analysis of excess mortality in the 1990s, anorexia
nervosa was associated with the highest rate of mortality
among all mental disorders [53]. In a recent meta-analysis of
35 published studies [54¢], the weighted CMR for AN was
5.1 deaths (95 % CI: 3.99-6.14) per 1000 person-years,
translating into 5.1 % per decade or 0.51 % per year. One
in five individuals with AN who died had committed suicide
[54e¢]. The overall SMR was 5.86 (95 % CI: 4.17-8.26) with
a mean follow-up period of 14 years. The duration of
follow-up is inversely correlated with the reported SMR;
as duration of follow-up increases, the expected mortality in
the population of origin will increase as well, resulting in
lower SMRs. In a meta-analysis of SMRs in 2001, the
overall SMR of AN in studies with 6-12 years of follow-
up was 9.6 (95 % CIL: 7.8-11.5) and in studies with 20—
40 years of follow-up 3.7 (95 % CI: 2.8-4.7) [55]. Age, case
severity and study period influence mortality rates as well
[54¢¢]. In a Swedish study [56], a significantly higher mor-
tality rate (4.4 % vs. 1.2 %) was found among female
patients hospitalized due to AN in 1977-1981 compared

with those hospitalized in 1987-1991. The authors argue
that this dramatic decrease in mortality is related to the
introduction of specialized care units for patients with eating
disorders. Finally, in an audit conducted in the UK, death
certificates emerged as a flawed source of information with
both over- and underreporting of AN as a cause of death, the
latter probably more common [19, 57].

Bulimia Nervosa

In a recent meta-analysis of 12 studies describing the mor-
tality rates of patients with BN, a weighted mortality rate of
1.74 per 1000 person-years was found (95 % CI: 1.09-2.44),
which means that per year 0.17 % of BN-patients die. The
overall SMR was 1.93 (95 % CI: 1.44-2.59) [54e]. Crow
and colleagues examined mortality in a sample of 1885
patients evaluated for treatment for eating disorders at an
out-patient clinic between 1979 and 1997. Of the 906 BN-
patients, 35 (3.9 %) had died after a mean follow-up of
almost 19 years. Suicide accounted for 23 % of deaths [58].

Eating Disorder Not Otherwise Specified and Binge Eating
Disorder

A recent meta-analysis of six studies describing the mortal-
ity rate of patients with EDNOS reported a weighted annual
mortality rate of 3.31 deaths (95 % CI: 1.48-5.75) per 1000
person-years. The overall SMR was 1.92 (95 % CI: 1.46-
2.52) [54e¢]. Any clevated mortality risk of EDNOS could
be partly explained by the assertion that EDNOS sometimes
reflects the earlier stages of AN [54¢, 59]. None of the six
studies stated that BED was part of the EDNOS category,
which may be explained by the fact that the study periods of
these studies were (in part) before the publication of DSM-
IV in 1994, in which BED was introduced [58-63].

Keel and Brown reviewed six studies describing course
and outcome of BED [64]. Duration of follow-up ranged
from one (four studies) to 12 years (one study). The single
12-year follow-up study provided the only report of deaths
at follow-up: 2 of 68 patients admitted for inpatient treat-
ment of BED had died after 12 years, leading to a CMR of
2.9 % and a non-significant SMR of 2.29 (95 % CI: 0.00-
5.45) [65]. These data from an inpatient sample may not be
representative of patients with BED seen in other settings
[64]. BED is associated with obesity. In a large US
population-based study 42 % of the subjects with a lifetime
diagnosis of BED were obese (BMI >30 kg/m?) at the time
of the interview and also a significantly higher prevalence of
morbid obesity (BMI>40 kg/m?) was found among these
subjects compared to respondents without any eating disor-
der (OR 4.9; 95 % CI: 2.2-11.0) [45]. Obesity and especially
morbid obesity is associated with increased risk for mortal-
ity, although the net effect of obesity on mortality is difficult
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to quantify [66, 67]. Finally, in a meta-analysis of the
risk of suicide in eating disorders, no suicide had oc-
curred among 246 patients with BED after a mean
follow-up of 5.3 years [68].

Eating Disorders in Non-Western Countries
and Among Ethnic Minorities

In the past, eating disorders have been characterized as
culture-bound syndromes, specific to Caucasian subjects in
Western, industrialized societies [69]. Recent studies dem-
onstrate that eating disorders and abnormal eating behaviors
do occur in non-Western countries and among ethnic minor-
ities [48, 70—74]. An increasing occurrence of eating disor-
ders in non-Western countries has been associated with
cultural transition and globalization, including moderniza-
tion, urbanization and media-exposure promoting the West-
ern beauty-ideal [70, 75-77]. The most comprehensive
attempt to quantify eating disorders in a non-Western setting
was conducted on the Caribbean island Curagao (Nether-
lands Antilles), where the full spectrum of community
health and service providers was contacted. The overall
incidence of AN of 1.82 (95 % CI: 0.74-2.89) per 100 000
person-years was much lower than in the US and Western
Europe. No cases were found among the black population.
However, the incidence of 9.08 (95 % CI: 3.71-14.45)
among the minority mixed and white population was similar
to the incidence in the Netherlands and in the United States
[78]. In the Netherlands, incidence rates of psychiatric hos-
pital admissions for AN did not differ between Netherlands
Antilles immigrants and native Dutch [79], suggesting that
exposure to the Western beauty ideal is a risk factor for the
development of AN, possibly in interaction with migration-
related stress. A similar finding for risk of BED among
Mexican-American immigrants was found by Swanson
and colleagues: In their study of a sample of people of
Mexican origin in Mexico and the US, migration from
Mexico to the US was associated with an increased risk of
BED [80]. A recent study comparing prevalences of eating
disorders across ethnic groups in the United States reported
similar prevalences of AN and BED among non-Latino
whites, Latinos, Asians and African Americans. BN was
more prevalent among Latinos and African Americans than
among non-Latino whites [48].

Conclusions

AN is relatively common among young women. While the
overall incidence rate remained stable over the past decades,
there has been an increase in the high risk-group of 15—
19 year old girls. It is unclear whether this reflects earlier
detection of AN cases or an earlier age at onset. The

@ Springer

occurrence of BN might have decreased since the early
nineties of the last century. All eating disorders have an
elevated mortality risk; AN the most striking. Compared
with the other eating disorders, BED is more common
among males and older individuals.

Disclosure No potential conflicts of interest relevant to this article
were reported.

Open Access This article is distributed under the terms of the Crea-
tive Commons Attribution License which permits any use, distribution,
and reproduction in any medium, provided the original author(s) and
the source are credited.

References

Recently published papers of particular interest have been
highlighted as:

» Of importance

*« Of outstanding importance

1. van Son GE, et al. Time trends in the incidence of eating disorders:
a primary care study in the Netherlands. Int J Eat Disord. 2006;39
(7):565-9.

2. Hoek HW, van Hoeken D. Review of the prevalence and incidence
of eating disorders. Int J Eat Disord. 2003;34(4):383-96.

3. Dalle Grave R, Calugi S. Eating disorder not otherwise specified in
an inpatient unit: the impact of altering the DSM-IV criteria for
anorexia and bulimia nervosa. Eur Eat Disord Rev. 2007;15
(5):340-9.

4. Fairburn CG, Bohn K. Eating disorder NOS (EDNOS): an exam-
ple of the troublesome "not otherwise specified" (NOS) category in
DSM-IV. Behav Res Ther. 2005;43(6):691-701.

5. Eddy KT, et al. Eating disorder not otherwise specified in adoles-
cents. J Am Acad Child Adolesc Psychiatry. 2008;47(2):156—64.

6. Machado PP, et al. The prevalence of eating disorders not other-
wise specified. Int J Eat Disord. 2007;40(3):212-7.

7. Zimmerman M, et al. Problems applying the DSM-IV eating dis-
orders diagnostic criteria in a general psychiatric outpatient prac-
tice. J Clin Psychiatr. 2008;69(3):381-4.

8. Thomas JJ, Vartanian LR, Brownell KD. The relationship between
eating disorder not otherwise specified (EDNOS) and officially
recognized eating disorders: meta-analysis and implications for
DSM. Psychol Bull. 2009;135(3):407-33.

9. Attia E, Roberto CA. Should amenorrhea be a diagnostic criterion
for anorexia nervosa? Int J Eat Disord. 2009;42(7):581-9.

10. Wilson GT, Sysko R. Frequency of binge eating episodes in
bulimia nervosa and binge eating disorder: Diagnostic considera-
tions. Int J Eat Disord. 2009;42(7):603—10.

11. Wonderlich SA, et al. The validity and clinical utility of binge
eating disorder. Int J Eat Disord. 2009;42(8):687-705.

12. Hudson JI, et al. Binge-eating disorder as a distinct familial phe-
notype in obese individuals. Arch Gen Psychiatry. 2006;63
(3):313-9.

13. Javaras KN, et al. Familiality and heritability of binge eating
disorder: results of a case—control family study and a twin study.
Int J Eat Disord. 2008;41(2):174-9.

14. Keski-Rahkonen A, et al. Epidemiology and course of anorexia
nervosa in the community. Am J Psychiatr. 2007;164(8):1259-65.



Curr Psychiatry Rep (2012) 14:406—414

413

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Wade TD, et al. Prevalence and long-term course of lifetime eating
disorders in an adult Australian twin cohort. Aust New Zeal J
Psychiatr. 2006;40(2):121-8.

Bulik CM, et al. Prevalence, heritability, and prospective risk
factors for anorexia nervosa. Arch Gen Psychiatry. 2006;63
(3):305-12.

Hoek HW. Review of the epidemiological studies of eating disor-
ders. Int Rev Psychiatr. 1993;5:61-74.

Hoek HW. Incidence, prevalence and mortality of anorexia nerv-
osa and other eating disorders. Curr Opin Psychiatry. 2006;19
(4):389-94.

Keski-Rahkonen A, Raevuori A, Hoek H. Epidemiology of eating
disorder: an update. Annual Review of Eating Disorders Part 2.
2008:58-68.

Isomaa R, et al. The prevalence, incidence and development of
eating disorders in Finnish adolescents: a two-step 3-year follow-
up study. Eur Eat Disord Rev. 2009;17(3):199-207.

Milos G, et al. Incidence of severe anorexia nervosa in Switzer-
land: 40 years of development. Int J Eat Disord. 2004;35
(3):250-8.

Goldberg D, Huxley P. Mental illness in the community. The
pathways to psychiatric care. London: Tavistock Publications;
1980.

Currin L, et al. Time trends in eating disorder incidence. Br J
Psychiatry. 2005;186:132-5.

Turnbull S, et al. The demand for eating disorder care. An epide-
miological study using the general practice research database. Br J
Psychiatry. 1996;169(6):705-12.

* Pinhas L, et al. Incidence and age-specific presentation of restric-
tive eating disorders in children: a Canadian Paediatric Surveil-
lance Program study. Arch Pediatr Adolesc Med. 2011;165
(10):895-9. This is the first cross-country study in North America
to describe the presentation and incidence of restrictive eating
disorders among children. Cases were identified through the Ca-
nadian Paediatric Surveillance system. The eating disturbances
seen in young children can result in serious medical consequences,
which can occur in the absence of weight loss or other restrictive
eating disorder symptoms.

* Nicholls DE, Lynn R, Viner RM. Childhood eating disorders:
British national surveillance study. Br J Psychiatry. 2011;198
(4):295-301. In this British national surveillance study, new cases
of early-onset eating disorders (<13 years) presenting to second-
ary care over 1 year were identified and their clinical features,
management and 1-year outcomes were described. Overall inci-
dence was 3.0 per 100 000 person-years. At 1 year, 73 % were
reported improved, 6 % worse and 10 % unchanged (11 %
unknown).

Madden S, et al. Burden of eating disorders in 5-13-year-old
children in Australia. Med J Aust. 2009;190(8):410-4.

Hoek HW, et al. Impact of urbanization on detection rates of eating
disorders. Am J Psychiatr. 1995;152(9):1272-8.

Lapid M1, et al. Eating disorders in the elderly. Int Psychogeriatr/
IPA. 2010;22(4):523-36.

Mangweth-Matzek B, et al. Never too old for eating disorders or
body dissatisfaction: a community study of elderly women. Int J
Eat Disord. 2006;39(7):583-6.

Larranaga A, Docet MF, Garcia-Mayor RV. High prevalence of
eating disorders not otherwise specified in northwestern Spain:
population-based study. Social psychiatry and psychiatric epide-
miology. 2012.

Williams P, King M. The "epidemic" of anorexia nervosa: another
medical myth? Lancet. 1987;1(8526):205-7.

Theander S. Outcome and prognosis in anorexia nervosa and
bulimia: some results of previous investigations, compared with
those of a Swedish long-term study. J Psychiatr Res. 1985;19(2—
3):493-508.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51

52.

Kendell RE, et al. The epidemiology of anorexia nervosa. Psychol
Med. 1973;3(2):200-3.

* Favaro A, et al. Time trends in age at onset of anorexia nervosa
and bulimia nervosa. The Journal of Clinical Psychiatry. 2009;70
(12):1715-21. In this study of 1,666 AN subjects and 793 BN
subjects referred to an outpatient unit for eating disorders between
1985 and 2008, patients referred in more recent years had an
earlier age at onset.

Lucas AR, et al. The ups and downs of anorexia nervosa. Int J Eat
Disord. 1999;26(4):397-405.

s Keski-Rahkonen A, et al. Incidence and outcomes of bulimia
nervosa: a nationwide population-based study. Psychol Med.
2009;39(5):823-31. This is the first study using a nation-wide design
to report on the incidence, prevalence and outcome of BN. Few
women with BN are recognized in health care settings, symptoms of
BN are relatively long-standing and recovery is gradual.

Field AE, et al. Family, peer, and media predictors of becoming
eating disordered. Arch Pediatr Adolesc Med. 2008;162(6):574-9.
Pelaez-Fernandez MA, Labrador FJ, Raich RM. Comparison of
single- and double-stage designs in the prevalence estimation of
eating disorders in community samples. Spanish J Psychol.
2008;11(2):542-50.

Fairburn CG, Beglin SJ. Studies of the epidemiology of bulimia
nervosa. Am J Psychiatr. 1990;147(4):401-8.

Raevuori A, et al. Epidemiology of anorexia nervosa in men: a
nationwide study of Finnish twins. PLoS One. 2009;4(2):e4402.
Stice E, et al. An 8-year longitudinal study of the natural history of
threshold, subthreshold, and partial eating disorders from a commu-
nity sample of adolescents. ] Abnorm Psychol. 2009;118(3):587-97.
Allen KL, et al. Risk factors for full- and partial-syndrome early
adolescent eating disorders: a population-based pregnancy cohort
study. ] Am Acad Child Adolesc Psychiatry. 2009;48(8):800-9.
Keel PK, et al. Point prevalence of bulimia nervosa in 1982, 1992,
and 2002. Psychol Med. 2006;36(1):119-27.

Hudson J1, et al. The prevalence and correlates of eating disorders
in the National Comorbidity Survey Replication. Biol Psychiatr.
2007;61(3):348-58.

es Preti A, et al. The epidemiology of eating disorders in six
European countries: results of the ESEMeD-WMH project. J Psy-
chiatr Res. 2009;43(14):1125-32. This large-scale population-
based study in six European countries reports on the 12-month
and lifetime prevalence of eating disorders and their correlates. It
appears that role impairment and comorbidity with other mental
disorders were highly common.

*« Swanson SA, et al. Prevalence and correlates of eating disorders
in adolescents. Results from the national comorbidity survey rep-
lication adolescent supplement. Arch Gen Psychiatry. 2011;68
(7):714-23. In a large, representative sample of US adolescents
the prevalence and correlates of eating disorders were examined.
Eating disorders are relatively common among adolescents and
their impact is demonstrated by generally strong associations with
other psychiatric disorders, role impairment and suicidality.
Marques L, et al. Comparative prevalence, correlates of impair-
ment, and service utilization for eating disorders across US ethnic
groups: Implications for reducing ethnic disparities in health care
access for eating disorders. Int J Eat Disord. 2011;44(5):412-20.
Trace SE, et al. Effects of reducing the frequency and duration criteria
for binge eating on lifetime prevalence of bulimia nervosa and binge
eating disorder: Implications for DSM-5. Int J Eat Disord. 2011.
Crowther JH, et al. The point prevalence of bulimic disorders from
1990 to 2004. Int J Eat Disord. 2008;41(6):491-7.

Hudson JI, et al. By how much will the proposed new DSM-5
criteria increase the prevalence of binge eating disorder? Int J Eat
Disord. 2012;45(1):139—41.

Rothman KJ. Epidemiology; An Introduction: Oxford University
Press; 2002.

@ Springer



414

Curr Psychiatry Rep (2012) 14:406—414

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

Harris EC, Barraclough B. Excess mortality of mental disorder. Br
J Psychiatry. 1998;173:11-53.

*« Arcelus J, et al. Mortality rates in patients with anorexia nervosa
and other eating disorders. A meta-analysis of 36 studies. Arch
Gen Psychiatry. 2011;68(7):724-31. A meta-analysis of 36 studies
describing the mortality of eating disorders shows that eating
disorders have sigificantly elevated mortality rates, with the high-
est rates occurring in those with AN.

Nielsen S. Epidemiology and mortality of eating disorders. Psy-
chiatr Clin North Am. 2001;24(2):201-14. vii-viii.

Lindblad F, Lindberg L, Hjern A. Improved survival in adolescent
patients with anorexia nervosa: a comparison of two Swedish nation-
al cohorts of female inpatients. Am J Psychiatr. 2006;163(8):1433-5.
Muir A, Palmer RL. An audit of a British sample of death certif-
icates in which anorexia nervosa is listed as a cause of death. Int J
Eat Disord. 2004;36(3):356-60.

Crow SJ, et al. Increased mortality in bulimia nervosa and other
eating disorders. Am J Psychiatr. 2009;166(12):1342-6.

Button EJ, Chadalavada B, Palmer RL. Mortality and predictors of
death in a cohort of patients presenting to an eating disorders
service. Int J Eat Disord. 2010;43(5):387-92.

Joergensen J. The epidemiology of eating disorders in Fyn County,
Denmark, 1977-1986. Acta Psychiatr Scand. 1992;85(1):30—4.
Birmingham CL, et al. The mortality rate from anorexia nervosa.
Int J Eat Disord. 2005;38(2):143-6.

Crow S, Praus B, Thuras P. Mortality from eating disorders—a 5- to
10-year record linkage study. Int J Eat Disord. 1999;26(1):97-101.
Ben-Tovim DI, et al. Outcome in patients with eating disorders: a
S-year study. Lancet. 2001;357(9264):1254-7.

Keel PK, Brown TA. Update on course and outcome in eating
disorders. Int J Eat Disord. 2010;43(3):195-204.

Fichter MM, Quadflieg N, Hedlund S. Long-term course of
binge eating disorder and bulimia nervosa: relevance for no-
sology and diagnostic criteria. Int J Eat Disord. 2008;41
(7):577-86.

Ogden CL, et al. The epidemiology of obesity. Gastroenterol.
2007;132(6):2087-102.

@ Springer

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

71.

78.

79.

80.

Solomon CG, Manson JE. Obesity and mortality: a review of the
epidemiologic data. Am J Clin Nutr. 1997;66(4 Suppl):1044S-50S.
Preti A, et al. A comprehensive meta-analysis of the risk of suicide
in eating disorders. Acta Psychiatr Scand. 2011;124(1):6-17.
Keel PK, Klump KL. Are eating disorders culture-bound syn-
dromes? Implications for conceptualizing their etiology. Psychol
Bull. 2003;129(5):747-69.

Eddy KT, Hennessey M, Thompson-Brenner H. Eating pathology
in East African women: the role of media exposure and globaliza-
tion. J Nerv Ment Dis. 2007;195(3):196-202.

Lee S, et al. The changing profile of eating disorders at a tertiary
psychiatric clinic in Hong Kong (1987-2007). Int J Eat Disord.
2010;43(4):307-14.

Jackson T, Chen H. Sociocultural experiences of bulimic and non-
bulimic adolescents in a school-based Chinese sample. J] Abnorm
Child Psychol. 2010;38(1):69-76.

Chisuwa N, O'Dea JA. Body image and eating disorders amongst
Japanese adolescents. A review of the literature. Appetite. 2010;54
(1):5-15.

Chandra PS, Abbas S, Palmer R. Are eating disorders a significant
clinical issue in urban India? a survey among psychiatrists in
Bangalore. Int J Eat Disord. 2011.

Nasser M. Eating disorders across cultures. Psychiatry. 2009;8
(9):347-50.

Becker AE, et al. Social network media exposure and adolescent
eating pathology in Fiji. Br J Psychiatry. 2011;198(1):43-50.
Pavlova B, et al. Trends in hospital admissions for eating disorders in a
country undergoing a socio-cultural transition, the Czech Republic
1981-2005. Soc Psychiatry Psychiatr Epidemiol. 2010;45(5):541-50.
Hoek HW, et al. The incidence of anorexia nervosa on Curacao.
Am J Psychiatry. 2005;162(4):748-52.

van Hoeken D, et al. The incidence of anorexia nervosa in Nether-
lands Antilles immigrants in the Netherlands. Eur Eat Disord Rev.
2010;18(5):399-403.

Swanson SA, et al. Change in binge eating and binge eating
disorder associated with migration from Mexico to the U.S. J
Psychiatr Res. 2012;46(1):31-7.



	Epidemiology of Eating Disorders: Incidence, Prevalence and Mortality Rates
	Abstract
	Introduction
	Method
	Incidence
	Anorexia Nervosa
	Bulimia Nervosa
	Eating Disorder Not Otherwise Specified and Binge Eating Disorder

	Prevalence
	Anorexia Nervosa
	Bulimia Nervosa
	Eating Disorder Not Otherwise Specified and Binge Eating Disorder

	Mortality
	Anorexia Nervosa
	Bulimia Nervosa
	Eating Disorder Not Otherwise Specified and Binge Eating Disorder

	Eating Disorders in Non-Western Countries and Among Ethnic Minorities

	Conclusions
	References
	Recently published papers of particular interest have been highlighted as: • Of importance •• Of outstanding importance



